(1 9) M KOREAN INTELLECTUAL PROPERTY OFFICE 



KOREAN PATENT ABSTRACTS 



(11)Publication number: 00258740 B1 

(43)Date of publication of application: 15.03.2000 



(21 )Application number: 
(22)Date of filing: 



980015971 
04.05.1998 



(51)lnt. CI 



C12N 1/20 



(71) Applicant: 

(72) lnventor: 



CHEIL JEDANG 
CORPORATION 

JIN, Gl HONG 
KIM, HYEONG SEOK 
LEE, HYEON HWAN 
LEE, SEON Gl 
NOH, HYEON MO 



(54) VIBRIO METSCHNIKOVII RH530 N-4-8 (KFCC-11030) PRODUCING PROTEASE TO DISSOLVE DETERGENT AND 
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(57) Abstract: 

PURPOSE: Provided is Vibrio metschnikovii RH530 N-4-8 (KFCC- 
1 1 030) which has high sensitivity to LAS and high protease activity 
to manufacture the protease in a high yield from the strain. 

CONSTITUTION: Vibrio metschnikovii RH530 N-4-8 (KFCC-11030) 
is obtained by the following steps of: i) selecting strains which are 
resistant or highly sensitive to surfactants like AOS or LAS; ii) 
subculturing the strains three or four times to select strain L12-15 
showing high stability; and iii) cultivating the strain L12-15 at 
various conditions in order for the strain to have superior protease 
activity. Wherein, pH ranging from 8 to 9 is appropriate and 

salinity is 0.4-0.8%. And nitrogen source is required. The medium is added with 2% of WGM and 1 % of CGM. 
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g}H = §1811999-0084319 



(55X3)21 »gOfl blslOl 15% OK*? £C1. 

3 B a " « af. " «t« ^"'^Smsa "«a a*, aaoft »as ■>«»« 

a . ncTfloim a- PlfeS 315! £31 «6h»fe SSI SSWCiaE 3 £6*401 ,011* g^j 

aabi so. vsa 
as feaaa saisih sua. 

Alkylben2en_Sulfonate)U JJOSC?™-*™^! ^f^'^^^S^iu %*fr«OI Sf^Slfe SBi * 



Alkylbenzen Sulfonate^ -SSi'^i; »5 sJT¥5«0l »«Ste * 
SE2I LASU AOSOM *S H»«l ; S0I = |J» ggV#*bim cffiSuS ^g?HBS 96-007772011 

8Al S M ?i"^ rl ^'2? ot/d^iui- &?| All 5 Q| 21 Oil aaMouter membrane) 01 &L£CH 01 M 

b aSIS na saacS ssss eaeo. ,«,?L s l a l^ ^^VS-md a 



g SS13 %tf%SSr«tf T«a*o, mm a 

ass Msafc las e& aoss Msciao. 

» stag &*tm §3650132! N.N-USS^OIUa(nltrosoouanidlne) (MTG)S a^ei wjgg "J 
Sbsa LASCHI CH& LHSOI flWUH. pHBSW 8-11 SE , a *» a fS2^r isffllWS £±S^E 

SI a "A wiaia »e am se e «aa **«o. 
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g 8gg lasoii fee ei88B aoim b^h sshs^sj b8oi fee cj*8 2* bi«£i2 oii-hus 

£?0I 80IIOI8 530 20-4-88 HI88C1. 

B 8S2| 8S32J 4»8§ A8101 £ 51X121 A1S0II 125! BXH 4*S81SfeO|l 32!8 S 88 

OIIAH AISEIfe SDS. ¥c1I01-XH88 B^S SSHS^c^^ei bl«£l2 DH4HL|3^0I 8011018 
530(Vibrio roetschnikovii RH 530. KCTC 0088BP)S 2*£ 8101 5183 gSejOISB NTGOfl CH8 88=? 

<y2j si8 a fe£S B82 ar« 80ici. 

28. £ Oil AH ^31 *§g flgl 3*21 HH8E 510(1 gA|8101. BH8B 301C0IIAH 24AIB SB 8^1 
3 §PI( reciprocal shaker) Oil AH 8iaO. 

[S 1] 

LSC 



* r w 


8 R 




i% 




0.5% 




1% 




2% 



q= otgiau g gwg 4}5|2| gfg2I gg 6!S8 2* bl2£l2 OII4HL|3¥OI 80IIOI?) 530 8«- 
4-841 & 8S2I ^8 S2!8K)MAH HHSS13 dH88£¥6| B*i§ 861134:8 B£I88 ^S°£ 8101 8 

g ssoiiah £321 uHS^as 8& 4isg 33ii ^ 5ixi bjiis 8Ai8iaci. 3ieoii 8aa oiseia 

B*2| 8 £13 s§ a gy»oj HfEIISIOh till §J Oil 801 MOIfer 53mh 3 §81 £j§8101 2B*B bIH 
£12 0H4HU3¥dl &0IIOI8 530 21 £]S| 88£3S °# 888ia3. 018 5IS2S 8B20I 2*8 
blM£l2 0ll<MU2¥bl 8011018 RH 530 8-4-821 83 8ciHHXI £218 838iaci. 

2= 4!g0IIAH A1S8 88£I8 B9ljS gSH£4:2| SSS 1981B longOl WS6 

8S(J Gen Microbiol.. 127. 193-199)011 88 8H AH8S201I 31828 SSS101 WSBBCK 

IS iiSfc SI 3iae! oiz^iaiibs mssbo. a±:>i S5isoiaxi as au^aiihub as 

A1S3 8 8(0 50-0 70q/ t )B8 88*011 ^013 01 31 00 01S91AIIBS 2% 801 gSHA|21C1. 01 

3ISg2!|2| DHfe 9-10 A10I0IC1. 51101 § S6HEIB 1ml*! S^SIO) 40TC0IIAH 20-30SB 318813 3 
881 848 Sil°-!| 1ml31 80ISC1. S8* 40X5 Oil AH 308B 8SAI9I3 10% TCA 8^8 2ml§ W£ 

I iroiiAH ios §£ ¥oi ye sm an 88 B^as saAisici. oiag 88 saisw 882*8 

*|813 0.5N NaOH 8^31 1 : 18 S88IW S 4015 ¥1 440nmOI|AH 88E8 888a. Si^M 8 
L|Efe ¥|2J ^gOIIAH 01X12} 882H2J S8E 2i0| 0.1 8^8ffe 3°£ 8ISD. CO£1AH S^^^f^ 

D\. UHII2I S£2l pH S3 8§ 

blSEI2 2^fe 5H^a DI^8SAH &8£l £2} Oil AH 8SOI 8 901 SE8 £l±8£l SSOI 88011 2* 
I28ID2 2ia. OdlAH. 0HXI2I pH21 SSfeEl 8881fe 888 8AI81SD. 

p 2? S gajne dHXIte SgfSS^EH B^dSS ¥I6H &8 S5l822i(pH 10.5)8 D\E bHXI 

pS| 5a *IB S8» 80I8W OISI 51X121 pH 8 D[B OH XI 8 BSd 28 BH883 OlttH 8ciB 
c+gMg ^8HS4:2| ^881«a. 3 831 £2^21 83^01 ^011 AH 2¥ ^88£l S2i(pH 

8~~9)0IIaT2J S4:«cl^3^l 518 feS 52£ 88iaa. 

28 §8 Vibrio 2^21 8S0llfe B2AI Na* 0IS0I 128ID2 ^51X1 K2H£ B88 Na* 0JS8 
^2B 8 1 - 888 8AI8ia3 3 831 8^1 ^82231 8H2| fi^^518 SOIfe SB8251 xlOIB 
UElSfe ^8 83)«a. 01 Oil B 2^21 UH^S2i8 832| Si 86188 SOIfe SB82S §8813 
CI. 

OISIB ^8 8*1S!2Sb S1S°I 2^88 HHXIOII SlSSfe §310IXIB 01^ B^EIfe Sl^bH 

XI 88 ^80IIAH2 2*2*21 SSSOII □SHAH 88 8S2S U&m 8101 S|5| pH21 8S82B 2851S 

a. 

U. 01£H 31X1 gg* 8821 de}31 S}2!8 

ojh^os mgag 9|^fe UHXI2I 84:831 iiS, 3 £13 831 3|E1 S31S 82S 3311 U 

VW «#8 4 *U oTssi 8^21 Z«. 3£I3 82 28011 d1£1 0I8S2I 888221 8ci£lfe ¥ 
8821 831 8801 WIS. WcllAH, B 880IIAHfe £a?SJ UIBSI2 0H8Ua*HI 8011018 530 2 

II saeoi^B diBais on-Mua^bi 8oiioi8 530 ey-4-a 2*011 &fe a^uHxi S8« ia? j? 

81»oS l Olfc B£1^3 4=80IIAH2I B* UH8S 01UE1 CHS8 8S 4»50||AH2| 2* UH&0II2 2183 
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330IO. 

S)e)32£ Ol^jg HHgfOII A)g£|fe §ia££b 4=H££. SS§2| 3g £S£ 0|^CH£! 

=4= B4*£)gOIL) SEfe ^g(cereal grain), a!|0). #§OI §)$?S ^fj- e^j}g§ A)gg)0 S g)g 
0«AH2 B±a25 £ 3)*| g§§ A)g8)2}2CH 01 QH gifg 3|^o£ 0-10% AfOIS IA( 

8)SO. 3£IU. 2^£! bl)=!£l2 (HI4HU3¥d| S0||OI*| 530 3^0IIAHfe S)D£|g &e>j§l g8HS£2| 

gaoi 2j»is g>goi «)Ba«3 oib oe §21 bi^£i2 3^oiiah2 0101 ana 

2lO( J. Gen. Microbiol., 127. 193-199. 1981). D£)AH. i)D£ia B^S gSHSig OD 23X) 8))= 
S §?*!OII 91bHa°S 0|*2| UHIISaOllfe §ig§ g3)s)xi sao. 

DI^S UHa CHI A)g£|fe Sia°£fe 33)l 5?3|§4:a:D) ¥3|§4:SO S ufe ^ <y feQ | = 5 | 
§4:S2£fe N0 3 ~2) g)2fe 018 g§!OI 21Q. 6)XIB g ITS CHI A)gg) dl«£2 0||^U3^b| 3^fe 
N0 3 ~g N0 2 "S «aAI3IX| £8)fe ^SOI &22S ¥3|§£a2Sfe g)2£j OlSBg £A)S)SO. $?3|g 

i9§ g#?3) oh¥ og)g)cii aa.^£s cn¥S, ^gg. =4=4= axle*. ±™ g 
g^ei m. ^stmmm, 3\Hmmo\ Aigso. s ssoii/hs oigg b§i. *e hhssfoi 01a '31x1 uh 
xig Bgn e^g aH&sia2oi s^e^g ^§8)oi si^i uhxi sgg §§s)ao. 

3IO S3)gSfcr NaCI. NazCOa, CaCI 8 . CaC0 3 §S| 81040 gg2) 6Hgf^EH?IIOII £XH8)fe Ota 3)I| 23) 
g)OISg§ A)g3)21201 £ff fiS ?§S, 0)DI2<^ §2 S)3)8)01 3 S3)g ^fflSSa. *OIS A1 
VS Ca* OISOI S3)g 3? fi±2| fcO)X1 g&g£ 8^§§ 4* 2)2)3 0I& 

SI 6)361 S.± BSSXIIS Ca* 0I8S A)g8)fc 23) US BMe+CHI/H 0I8HS 4= 2)§ 330IO. SS) £ 

3ni o)oit<yg S3)g a? s£g£)g2i g3)g meat 4= aiafeQi «si si^aag S3issg 

2UH §22) 2p)»#S UE)«2 0|{= OM SSI UISSI2 S^OUAH a)BSI2)B 3|g2| §2) 
(J. Gen. Microbiol . . 127. 193-199. 1981)2)2 S£IS)fe 33010. 

0. g£l3 22)gS| m™m 

3^21 £9011 S8fg 2£fe ggf£ SB 0)L|£) 0j£| 3)XI g£|5j 24:g2 SifeQI 3 CHH2je! 

24;g0| pH. S2. t)i^ gOIO. 0|g pH g)0||AH2 b)2) 2)01 SHgfS 0l^g2J b|«£)2 

3^21 ^£|2! ^-EHg §§8)fe 0)^ gfiff 24:£AH « S)SO||A)fe 2= 31 a^ gg bHXIOII/H2| pH. & 
^UH^ UHXI0IIAH2I pH, 3£|H 3||CHbHg) bHH0||AH2| pHg 2)2) g§8)aO. SB. 5^21 bHg) S2g 
SgSlfe ^eOllAHte 2^2J blH£|2 on-MUS^bl &0II0I9I 530 2^2) gB^OI^PJ blM£|2 ffll-MLI 
a^bl ^0110191 530 01-4-8 B^OHM S§)OI 3)g ggg S22) »S)£| B9«§) g5HS4:g 3)& B)OI 
g6)8)fe 33S2g 2)2) ^8)3201 3 S23) b|32) gggJ 30"CM 3)2| 2^ SUI8)£22S 22| 
bH2)S2M 30*CS 3§8)aO. 

mm. bHxima ttigg 221 ^s^oii ag)g oiat oi^ gas a^pjcii, ^si biH£i2 

on-Mus^bi gonoiw 530 eo-4-8 a^fe sse^ia 3^sah ^gjafe g?iDoii oh^ aaa etgg 

SaO. ^81, g£)>i3 4=S0IIA)2| 3^ bdi)S ggO|3 &S5CHIAH2I CHg bHg)OII2 ^£J£|fe 6)4:g 
01 8)20 S)g£l eeij§ S5HS4:2| ^i.^01 g»X|8l gOjg3. 2 ¥SJ3fe ^db^OI »o 

3 2^3) g X)£)XI HfflO. D}£)AH, bHXIL«S2| 2jg& tt£*8JVB ^!S8)a3 ¥g)a 4)^3) UH XI 
LHS § S)&)g 4» 2ife 522 S)OI §§8)SaO. 

?|2) ifg 0|£| 3)I| g£|S! 2SJSB §£)±3 4»50)IA)2| 5 2111) CflDa^g ?)£) D£350||A)2| 3i3 
Oil SfB2| X)0|g agJO. Ct)£)Ai. S gfSOIIAife g£)>:32) g)s£2| 2)2f£| g =g ^88133 0|2| 
SiDfe 8131 gAIODOII TJ/dlSI 3IXHSO. 

£). bHAISS2| 0)£) 3)X| J)£I01I 216) ^6)^ S31 

s ^soiiah ^se) as §^ag gwite susehsi asgoi bio. oigs 3 gj23) 3310 goii s 

8H23) yO)AH &SI32S ^01 A)g8)3IO||fe 0)£|g §01 »8QI 3 01 SB2I2I 2i^2) gSHS S 
4:S2| 5301 0)g3| (DlgOIO. (I)£)AH, 01 SSgg 0|£| 3)gS)0) S8)S2| A)gfigg ^^2)813 
[I)£)AH Belli! mms.ii g£lfe B^g 4=83)2tO. 

asg2i 3)goiife oia 3) xi aat A)gs)afeQi s emus A)gs)ao. m, garoio at 

2| gEHS £ICH2ife SSgg CH^ 0|A||S)3|| S±H8)0) A)g8)5SO. ^ ^gg)a§ A)g8)2lO. 

gCHEIXI S)b SS SSgg 3fe2£ gOlU UH XI SSOII S3 3)S8)3)U 311^ et)8)01 4=g« M± 
31 ^g8)0) A)g8)530. All SSgOII S4iiH£|g 8)01 3 £*!g 0I&AI3I3 3^2| 01 8011 

S£ie) xtax) gas a*8)fe g)Bg A)g8)5ao. oi cm A)gg) s^sfe aeiia ssHs^g A)g8)a 

20) Si XH£|3) It) OlSOHfe Si USHHIg §3)8)3)0 3)88)01 S4:2| SSI XI|3)3)aO. 

912) as All 3)XI g)S§ A)g8)0| SSg 3)g«g CO) 28 g^OIIAH 2^21 S^^^^OI S3)8)fe 
5§ 8)218) 4= 2)21201 3 g 3)§ §3)g0| feS 33 S Sif 0|g8)01 aSg 3)SSt All ffiSH g)3 
OIHO. ^81 All ffBH g)BO)|AH N0V0A)2| AlblUXIIg A)g& 33SO S 3^0IIAi g^S B«!!a gSHS 
il Algg) 3^3) gasaoilA) CH S3)3) gg 332S D5ISD. 

2SQI, & ggOU OS B^S¥EH BSJja SSHS^g «S«8)feGI| SiCHAH 3^21 bHD2E2! * bH 

XI3ia8 Og2) SO: 

1. g§S22| S?I3 ) 20 -381C 013. ^81 28-321D 

2. bHSfg bHXILHS ^gJSIfe S3|gOI 0.1-1vvmO|3. g8l 0.4-0.5 wm 

3. bHS)g jne)^23) 200~1000rpm OIW. ^8| 400~500rpm 
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4. UHXI2J pH J\ 7-110101 , *8I pH 8-9 SfSSai S3 

5. UHXtSl g£(Na + 0IS2J feE)^ 0-5% 0101. *8I 0.4-0.8%£l g£ 

7. BHgfsi ^a sgf^s Mse a* ^la^sss sbm. 

CSLS Ahg 

8. SBM. COM. WGM2J SSBBOI W 0-10 gU%0IOl, ^Sl 2-3 SS% 

9. &3I ^31 §4:5! 2^2|S| SSSS S&8101 A1SSW, ^81 WGMj} CGMh 

10. WGM Hi CGM atzffil AJSSOI 3g^%S BXI ttH SE6» 8 ^SJf 01 .g .._ 
&%W y» °J2K, *8I WGM 2S8*%» CGM ■ S«»01 MS 

11 gsasMM smh. sixiase S8fw * uhxib 
a«*B * Atg 

» OI8f 4IAI0IIB SSH OUAISO. 

«tAion 1 

ays! a a Oil 2|S £!S mshoi 

<=>*< us -» qrl ni4> AtH3±= 12 5«/me2| mtgS UH8«! 100m«21 All SOU W£l810t 30X3 



01 AfS 

CGM. WGM. TE. 



HOI »EI»0I «3W S^S 6!S812» 81SC1. B SBSSc £^ 0H ^ S = * 

[S 2] 





as 


PH 


eta 


(O.D 600nJ 


pH) 


(SIS pH) 


(units/mg/ml) 


£01. Oil -MU 3 ^01 


4.71 


10.5 


9.41 


506 


STOIIOIfl 530 










G2 


4.52 


10.5 


9.38 


532 


G2-31 


5.15 


10.5 


9.38 


526 


G2-31-4 


4.33 


10.5 


9.41 


490 


G2-3 1-4-1 


4.58 


10.5 


9.36 


532 


L12-15 


4.77 


10.5 


9.41 


535 


L12-11 


4.66 


10.5 


9.43 


518 




4.39 




9-44 


f>16 



[H 31 





as 


PH 


aa 




(O.D. eoonJ 


(£31 pH) 


(as PH) 


(units/mg/ml) 


moi. amua^oi soil 

01 « 530 


4.75 


10.5 


9.61 


502 


No.1 


4.76 


10.5 


9.55 


536 


No. 8 


4.78 


10.5 


9.55 


534 


No. 11 


4.66 


10.5 


9.52 


532 


No. 15 


4.63 


10.5 


9.46 


522 


No. 19 


4.66 


10.5 


9.53 


506 


No. 23 


4.58 


10.5 


9.55 
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^AIOII 2 

^is&ssioii msoi aau &s eissoi at maesoi a^s^a na^ a^aa 

ss»l »a* aewXo Iliaf «ies aosu lasoii mgoi ise ejasoi at 

SSS«^5 SSS MOIte 35 L12-15S 2» 25 »»S| CH^°S fi8»SlO. 

no moi iasoii CH^ US ^4*«(S5)§ ee LSC UHXICHlAl 0.4% = ^S0I3 0.5% OI&0IIAH 

- so^a°/uBffli at &%% a5s 0 ». o.6%oiiah ?s aawan. lasoii net eiag a 
lo« aasw * »ai« 3a melons etaaa n «aoi tr 4= aiao. 

[S 4] 



3^ 


A0S2I fe£(%) 


n s 


1 


? 


3 


soi. ai-Hua^oi voiiom 530 


+++ 


++ 


■H- 


+ 






++ 


++ 


+ 


G2 


+++ 








Q2-31 


+++ 


++ 


++ 


+ 



[a 5] 

LAS^ SSeO|2| SSKUHXI gg^0l|AH2| gg)OII 0|»te gg 





LAS2J fe£(%) 




0.1 


0,2 


0.3 


0.4 


0.5 


1 


SOI. 0H4HU3*OI ttOH 


++ 


++ 


+ 


+ 






01 « 530 














G2-31-4 


-H- 


++ 


+ 








G2-31-4-1-8 


++ 


++ 










L12-11 


++ 


++ 


+ 


+ 






L12-15 


++ 


++ 


+ 


+ 


+ 




L12-19 


++ 


++ 


+ 


+ 






L12-23 


++ 


++ 


+ 









IB. 6] 

HS9IOU3I 3»0»tt« §ggOI2| tfg 



5^ 






PH 








(P.P. 600nJ 


(£31 pH) 


(fig pH) 


(units/mg/ml) 


soi. amus^oi 

OI« 530 


soil 


4.71 


10.5 


9.41 


526 


N 




4.31 


10.5 


9.24 


749 


N-4 




4.47 


10.5 


9.30 


762 


N-4-1 




4.7 


10.5 


9.50 


999 


N-4-8 




SJ3 


10. S 


9.27 


108S 



£JAI0tl 3 
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ph g§ 

01 ph gsa pH 70{i Af vw&^ mi^S^nSSJnS^mxa 
[a 7j 



PH 


32| «SE (00 a,,,.) 




7 


11.1 


245 


8 


10.8 


254 


9 


10.9 


248 


10 


9.8 


231 



21321 sag stasia ej pH s-9 sesm m2itt 4> aao «a /pTwoi sS 

&AI0II 4 

£13 gg fe£ o| as 

suray* sr sigg,.^ sss. 5 * ,K >« »» ss 

[H 8] 



NaCISI SsE (%) 


321 aSE (00 «„„,,) 


S4: 


0 


5 7 


5 


0.2 


12.7 


210 


0.4 


11 6 


236 


0.6 


11.5 


-254 


0.8 


11 5 


252 


1.0 


11.2 


240 



?j2| E Oil AH g 4= a^0| g^OI Sf?£|I.| UHXIOIIAHfe 2°| #S0l IH2I 01 = Willi °jo>om * 

9. SOIfe SSfeEfe 0.2%5aH fi^4S6hO| fcg SSfeEfe 0.4 Sw o.8%aa 
^A|0)| 5 

¥^I§^S£) ggf £A1 

s tfAiont ¥?iij±s§ mssiw a^ hh^s sissbQi uisaa oimua^oi 8toiioi« 530 a^te 

N0 3 § N0 2 £ &3AI31 OlgoUl «8PI n SOD &E£ OlSEfg SAWaCK bH^53S ft! AIM 131 g 
SiSIOI UHXISSE 4JAI Oil 121 20{\M 2!g ^IS^E 8101 21Sfe antst rujc^-ii. hi-.«l 

[S 9] 



NH 4 CI (%) 


321 SSE (00 soo.) , 




0 


10 8 


248 


0.2 


10.4 


-25S 


1.0 


11.1 


275 



flsi a oil ah b 4= asoi ^?i§4isej &£fe oisoi spieis 321 8Ao.nn, M . At -.* l!= 
I iVaa aAI &a awsa - £eh s * *&t mJS as" all 

filAIOfl 6 

^^IK5S!°I Sgf £A1 

b 4!AioiioiiAHfe &i\m±s>m Aissioi a^ uhsts sisafecii. a^og aa ^g, olsei2 M<WL|a 
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SPH^oJ^ 1999-0084319 

¥01 S0HOI9I 530 B^S. 4!Sg SH> igg gaeoi e^ej dlH£|2 ffll-HUa^OI SOHOI* 

530 211-4-8 0||£ 4901 SJSSHSaO. tfAIOII 3a 40H/H SS& 53§ 8|88h01 dHUS eWOSDI 3 
£SS S2 ^S2!j 0.5%. NaCI 0.5%0|| 2f2|2| S^lil^SS 2%. 5% *! SH pH 85 SS8I0I MS 
6130. SESh 5^21 bHgJA|2>g 24AI#0IIAH 48A|#o S sag SSStaO 3 31b 01 

2H2I Hio st ana so. awsi omte cj§a aC f : S bm: ch^s; cgm: 44*4* mmk v?vm: 2 

^ S^i! T£: ¥U ^gg; CSL: 44*4* SI|Bi|) 
[fi 10] 

<^^l§iba 2% A|gg DM2| g±«:>|> 





SBM 


CGM 


WGM 


TE 


CSL 


24 API 


783 


627 


794 


230 


246 


48 API 


964 


1006 


1152 


??? 


192 


1] 

84:3 5% MS% V DM2| S±^3f> 






SBM 


CGM 


WGM 


TE 


CSL 


24 AP» 


554 


66 


418 


404 


174 


48 APt 


936 


708 


928 


426 


302 



?)2j soiiah it dm «^ geeoi s^ej uimeis oimua?oi ttouoi* 530 n-4-82i hh^oii j\ 

S SS R?l9±ee WGMgJg & 4= a°M TES!f CSLS CIS S!SgO|| dloH SUSI SiajW yes 
* 4= act. SE&. 40I& Afgfg SBM, CGM. WGM OIlAi UOUfe Hfe£0||A|2| SiSiJI »6He^2S & 
i^^,S SSf ^ EH0|,Aife SS0 ' SCHIIfe S 4* HO. OOAI. 015 All ?fX| SSOII CH 

SSgOl 2 LMXI 3% § SOIIAH 1|2J feEI UO«g & 4^ stao. " 
6IAI0II 7 

sse°i e&uig s§ 

S £!A|0»te &AI0II 60IIAI gta 311 SOIS 8K* 32<2| S£ SSdlgg gSolfe &gg MM 
SiaO. ^AIOII 62|Sag S DM 34*2| HHgfOllfe SBM. CGM. WGM2| OS SSgOII dloH 3 Si 

^ TT 8 ^ 2M£| 812 Af8»S 2~3%3| il^gJS & 4* aaO. OOAH. Olff S£2| Alg^OI 3% 

3f yxi sfe mrnauM 2tzis s&skm as- bH& die srnxi siao. 

a soil Mms uh xi sag ^aioii 62i g^a s°a bHSfsac sasio w&M&a 72Ai2>©s H s 
s^a. ^a sisgg 2% gs digs see bHxioiiAH *ig8ha:2, Aig 24**= gaeoi^ei 
biaaa n^iua?oi bohoia 530 en-4-sg Aissiaci. ^ssi a^^^i^ □§ 212a act. 

[fi 12] 





SBM 2% + CGM ?•/„ 


CGM 2% + WGM 2% 


WGM 2% + SRM P% 


24 Al?h 


476 


374 


806 


48 Al?t 


984 


1240 


1158 


72 Al?t 


820 


1292 


1028 



?|2| fiOII AH m 4» aSOl S^^^PI fe»| U2fe 21^21 SSbH&S CGM a WGMg S»& 225 

am 3!£g2i as&eci 10-30% §i£2i °pi g^s aeicf. na^ uidAise 48ai^oi yse si 
tf^on ea^i ssibi sj^h xhsishs sxi aach oiae gag utsss wgm a CGM21 * 
5! ^&dig ^ ^si ^Aisian □ safe am 213a so. 

(fi 13] 





wsm 2% + cm 


WGM 2% + CGM 1% 


WGM 2% + CGM ?% 


24 M?i 


577 


559 


433 


48 APf 


852 


942 


902 



SH2| HOIIAH m 4« a^OI 9Sg2| « dH&dl^l 3% Ol^fOI £13 £8131 S^^H^OII X13H&^0| UEtU 
3. 56! B^°§ A|§& g?SQ S&bHX|0|IAH2| S&\D[ CH fea. (E|-d}AH , 2|*!2| bH& dlSfe WGM 
2% Oil CGM 1%S <WS 22S §S8iaO. 

gAIOII 8 

¥gJU2| 

S ^AlOllfe ^AIOII 70IIAI SSI a<^bHX|g 0|g8KX ipgJSIfc ^4iifS 5§S101 S:i:«Sii^§ 

^igeaa. <y±ifg sgspi ^hshah sssg Afssasoi bHxis^s »si ^aioii 6a saefw bH& 

301C. pH 8. BOOrpm OIIAH S^8^aC^. ^&<i^gg 1 win a 0.5 vvm 2| ? PhXIS 
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H ^ 1 999-00843 1 9 

8ia°D| §2^01^2! bl!=L£|2 DimU3^0l &0IIOI9I 530 2!!-4-8§ AlgSiaH 3 glfe DM 

21421 aci. 

[H 14) 



M ?^ 


1 vvm 


0.5 vvm 


12 Aia- 


484 


509 


24 Al?> 


751 


879 



¥|2| HOIIA) S 4* ggS^lgeJ bl«£l£ «MU3*0| gOIIOm 530 N-4-8 ¥2J9fe 

±1*01 31C1K 3? S^gOII XHSHS &feD. pgJElfe t*±&0\ Li? SSX1XIP1 SXISI 

using aieis 4= aaci. coai/H. ¥121 se°£ oi^ch ^ej t.^gs 0.5 wm2g ggoia°cn a 
§£Sb muissis d^i §3^ e&g 4= a^ nei2i s£§ aoiste siaci. 3 n& 

QS H1521 so. 

[fi 15] 





.300 !M 


400 rem 


500 rem 


800 rem 




67 


558 


532 


56? 


?4 Al?f 


658 


1079 


938 


892 



¥121 SOIIAH 4= 5US0I B550IIAH2I 32.^ EE 2^2| 2±£)<LK)|| SSfg 01X12 SJZifeQI * 

61 gJS^E 0IS12) J2e.^EH0)|AHfe 3^S§31 fi£g6t0| 6)8^1 XHShSS Bt 4= a33 ESI SiS^ 

e 01&21 jaei^EHoiiAHfe 3 ^e:>i g:>ieioii taai axisiei a^api xisie&oi UEiaci. oi 221s 

m DH HISBI2 0114)143^01 &0IIOI9I 530 01-4-8 2^fe £1£if<HI OH*? if 4= Sl°ffl CH^^S 

dMHI I2& g ^ Al Oil 8Q\\M ^8 3391 ^gJgPlif 0.5 vvm. It^E 400 rpra 

g sjgsiaci. 

fe'AIOfl 9 

gsassi ash a a 011 21 §1 

S ^AlWIfer ^AIOII 7011 AH ^4*21 Si^^l UEILHfe SSS 81219 SBM, COM, WGMH OlgSI ^g°£ 

^g§g s&SEHoioi soil ^xi m&m xiao. msiM. 3401 gsoii oigspi sg 

SEHS eig?l ?I8H &Wm S5HS4:S XH£ISia°0| 01 (EH A1SS1 B^S M8Hs4;fe NOVO A12| AlblLI 
HI21 £ 3^S*?E| £Jtf£lfe E+^a SSHa^S A1g8iaCI. HHXI2I ?IS ^AIWI 7 21 HEW 

212*21 ass 2% &! s^isian uH^^eiai m&M&s ^aioii 321 1*01 siaci. oion Aigei s 3^ 

2| s±fe 24A|21g21 UHifSI HHg^g 3 CHS A1g& 2013 A1blLt*H2l S3W gg HIS 2% WW pH 

10. 40 1; saoiiM 30S21 eigAiaci. n §3ife cig si63i aa. 



[a 16] 







MtilUfl 




SBM 




388 


398 


COM 


a?a 


345 


361 


WQM 


395 


448 


470 



¥|2| fiOIIAH & 4= a^OI 2S SS0IIA1 e«i|§! SSHS^S *I£IS? 3? 54; ^tfSOl 10 LHXI 

20%7?1X| 6fs»a S 4= aci. 3IS0II &0HEI3 afe N0V0A12I A1tllU»IS A1g«§ ttH £01 S 

2^0||AH ^SS 24;S zHdIKg 3^ e^PI CH feSS & 4- 81 C*. OI&H& 231^ §2^01 3^8 

oig& ^eoiiAHE jHsaa°oi ^jaioii 7oiiah wgm Hi cgm2| esagi ais& ^soiiahe as 
eaci. 

0I&12I ams¥a s ^gg Aii^Aiiiiig eeiisssHa^g ai&^tisifeai tia^es ^g» 4- ag 

01 geijSICI. 

1 

las oil feg eja-sg aoioi e^n sshs^si &«oi 4sg 2^ ui^eis oimus^oi sfoiioi?i 530 

a!-4-8(KFCC-11030, 3I^8J 98^ 41I 23S). 
S?S 2 

2^ bl«dl2 OII4HU3^0I aWIOIfl 530 6H-4-8S 81^|2| 2Ea»0||/c| UH2f813 HHi^SS^EI 

ssHs^g sai&s °s sioi. &si<a esHfi^s aissife 
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SE: 20 LHXI 38t3 
SOm: 0.1 LHXI 1 vvm 
2&.^E:200 U\X\ 1,O00rpm 
OH XI pH: 7 LHXI 11 

bHIl SE(Na* 0IS2I $g£): 0 UUI 5% 
OIS 

10gg% 01812) SBM, C6M WGM. 



£&1 




RH 530 N N-4 N-4-1 N-4-8 



Strain 



S^H ^§1^1999-0084319 
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